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DETAILED ACTION 

1 . This action is issued in response to applicant filed application on 09/30/2003. 

2. Claims 1-33 are pending. 

3. The information disclosure statement (IDS) submitted on 01/30/2004 and 
01/26/2004.The submission is in compliance with the provisions of 37 CFR 1.97. 
Accordingly, the information disclosure statement is being considered by the examiner. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claim 1 - 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chu et al. (Chu hereinafter) (Non-Patent Literature: "Least Expected Cost Query 
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Optimization, An exercise in Utility", ACM 1999, Philadelphia) view of Lohman et al. 
(Lohman hereinafter) (US Patent No. 5,301,317). 

Regarding Claim 1 , Chu discloses a method for estimating a query compilation 
time of a query optimizer comprising the steps of: 

(a) receiving a query (Page 138, para. 2, lines 2 -3, Chu); 

Chu further discloses join pairs for queries (Page 144, para. 86, lines 14-16, 
Chu), (c) for each join pair, identifying a set of differentiating properties and using said 
identified set of differentiating properties to calculate number of join plans (Page 144, 
para 86, lines 1 - 6, Chu 1 ), and (d) estimating the compilation time from said calculated 
number of join plans for each type of join method (Page 140, para. 40, lines 2-8, Chu). 
However, Chu does not expressly disclose iteration. On the other hand, Lohman 
discloses (b) iterating through possible join pairs for said query (Fig. 8, Col. 13, lines 30 
- 35, Lohman). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate Lohman's teachings to Chu's system. Skilled 
artisan would have been motivated to do so, as suggested by Lohman (Col. 5, lines 3 - 
10, Lohman), to ensure that the space of feasible plans contains efficient plans without 
making it too big to be generated practically, and to provide automatically adjusting the 
search space in response to query execution time and guaranteeing inclusion of the 
universal optimum. Furthermore, both of the references (Chu and Lohman) are directed 



1 Wherein the relations being joined correspond to the set of differentiating properties. 
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to the same field of endeavor of database management systems, such as, query 
optimization and compilation time estimation. This close relation between both of the 
references highly suggests an expectation of success. 

Regarding Claim 2, the combination of Chu in view of Lohman discloses a 
method, wherein said join pairs are iterated by reusing existing join enumerator in said 
query optimizer (Col. 1 1 , lines 36 - 43, Lohman). 

Regarding Claim 3, the combination of Chu in view of Lohman discloses a 
method, wherein plan generation in said query optimizer is bypassed (Col. 6, lines 60 - 
63, Lohman 2 ). 

Regarding Claim 4, the combination of Chu in view of Lohman discloses a 
method, wherein said set of differentiating properties comprises any of, or a 
combination of the following: order, data partition (Col. 7, lines 67-68, Lohman), 
pipelineability, data source, and presence of expensive predicates. 

Regarding Claim 5, the combination of Chu in view of Lohman discloses a 
method, wherein said query is an SQL query (Col. 7, lines 4-5, Lohman). 



2 Wherein examiner interprets reducing the number of feasible plans as bypassing the plan generation 
claimed. 
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Regarding Claim 6, the combination of Chu in view of Lohman discloses a 
method, wherein said estimation of compilation time is performed via a regression 
model (Page 139, para.23, lines 1 -4, Chu 3 ). 

Regarding Claim 7, the combination of Chu in view of Lohman discloses a 
method, wherein said compilation time is estimated via running regression of the 
following model: 

7= TinstxI*(CtxPt) 

wherein 7 is a machine-dependent parameter representing time per instruction 
(Col. 5, lines 47 - 50, plan evaluation time, Lohman), Ct is a constant representing 
number of instructions to generate a join plan of type t (Col. 5, lines 50 - 53, threshold, 
Lohman 4 ), and Pt is an estimated number of join plans of type t as estimated in step (d) 
(Col. 5, lines 47 - 50, estimated number of plans, Lohman). 

Regarding Claim 8, the combination of Chu in view of Lohman discloses a 
method, wherein said differentiating properties are generated in any of the following 
policies: a lazy policy in which said differentiating properties are generated naturally or 
an eager policy in which said differentiating properties are forcibly generated via an 
optimizer (Col. 5, lines 16 - 20, optimizer, Lohman). 



3 Examiner interprets the bottom-up method as the regression model. 

4 Examiner interprets the threshold as a number that represents the constant number of the instructions 
as claimed. 



Application/Control Number: 10/673,433 Page 6 

Art Unit: 2162 

Regarding Claim 9, the combination of Chu in view of Lohman discloses a 
method, wherein said number of join plans are calculated for any join type selected from 
a group consisting of: nested loops join (NUN) (Page 145, para. 105, lines 1 -6, Chu), 
sort merge join (MGJN) (Page 145, para. 107, lines 2-3, Chu), and hash join (HSJN). 

Regarding Claim 10, the combination of Chu in view of Lohman discloses a 
method, wherein compilation time for multiple optimization levels are estimated in a 
single pass (Col. 9, lines 24 - 29, Lohman). 

Regarding Claim 1 1, the combination of Chu in view of Lohman discloses a 
compilation time estimator (COTE) bypassing plan generation in a query optimizer (Col. 
6, lines 60 - 63, Lohman 5 ) and reusing a join enumerator to estimate compilation time 
of said query optimizer (Col. 1 1 , lines 36 - 43, Lohman), said join enumerator iterating 
through possible join pairs for a query (Fig. 8, Col. 1 3, lines 30 - 35, Lohman), and, for 
each join pair, said COTE identifying a set of differentiating properties and using said 
identified set of differentiating properties to calculate number of join plans (Page 144, 
para. 86, lines 1 - 6, Chu 6 ), and estimating compilation time from said calculated 
number of join plans for each type of join method (Page 140, para. 40, lines 2-8, Chu) 
via a regression model as follows, 

7= TinstxI,(CtxPt) 



5 Wherein examiner interprets reducing the number of feasible plans as bypassing the plan generation 
claimed. 

6 Wherein the relations being joined correspond to the set of differentiating properties. 
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wherein 7 is a machine-dependent parameter representing time per instruction 
(Col. 5, lines 47 - 50, plan evaluation time, Lohman), Ct is a constant representing 
number of instructions to generate a join plan of type t (Col. 5, lines 50 - 53, threshold, 
Lohman 7 ), and Pt is an estimated number of join plans of type t (Col. 5, lines 47 - 50, 
estimated number of plans, Lohman). 

Regarding Claim 12, the combination of Chu in view of Lohman discloses a 
compilation time estimator (COTE), wherein said set of differentiating properties 
comprises any of, or a combination of the following: order, data partition (Col. 7, lines 67 
-68, Lohman), pipelineability, data source, and presence of expensive predicates. 

Regarding Claim 13, the combination of Chu in view of Lohman discloses a 
compilation time estimator (COTE), wherein said differentiating properties are 
generated in any of the following policies: a lazy policy in which said differentiating 
properties are generated naturally or an eager policy in which said differentiating 
properties are forcibly generated via a optimizer (Col. 5, lines 16-20, optimizer, 
Lohman). 

Regarding Claim 14, the combination of Chu in view of Lohman discloses a 
compilation time estimator (COTE), wherein said number of join plans are calculated for 
any join type selected from a group consisting of: nested loops join (NLJN) (Page 145, 

7 Examiner interprets the threshold as a number that represents the constant number of the instructions 
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para. 105, lines 1 -6, Chu), sort merge join (MGJN) (Page 145, para. 107, lines 2-3, 
Chu), and hash join (HSJN). 

Regarding Claim 15, the combination of Chu in view of Lohman discloses a 
compilation time estimator (COTE), wherein said query is an SQL query (Col. 7, lines 4 
- 5, Lohman). 

Regarding Claim 16, the combination of Chu in view of Lohman discloses a 
system for estimating query compilation time via reusing a join enumerator in a query 
optimizer, said system comprising: 

(a) an interface to receive a query (Page 138, para. 2, lines 2 -3, Chu); 

(b) a join enumerator to iterate through possible join pairs for said query, said 
iteration performed via reusing said join enumerator in said query optimizer (Fig. 8, Col. 
1 1 and 13, lines 36-43 and 30 - 35; respectively, Lohman); 

(c) a property identifier to identify, for each join pair, a set of differentiating 
properties and use said identified set of differentiating properties to calculate number of 
join plans (Page 144, para. 86, lines 1 - 6, Chu 8 ); and 

(d) a compilation time estimator to estimate compilation time from said calculated 
number of join plans for each type of join method, wherein said number of join plans are 
calculated for any join type selected from a group consisting of: nested loops (Page 



as claimed. 

8 Wherein the relations being joined correspond to the set of differentiating properties. 
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145, para. 105, lines 1 - 6, Chu), sort merge (Page 145, para. 107, lines 2-3, Chu), 
and hash. 

Regarding Claim 17, the combination of Chu in view of Lohman discloses a 
system, wherein said set of differentiating properties comprises any of, or a combination 
of the following: order, data partition (Col. 7, lines 67 - 68, Lohman), pipelineability, data 
source, and presence of expensive predicates. 

Regarding Claim 18, the combination of Chu in view of Lohman discloses a 
system, wherein said compilation time estimator uses a regression model to estimate 
said compilation time (Page 139, para.23, lines 1 -4, Chu 9 ). 

Regarding Claim 19, the combination of Chu in view of Lohman discloses a 
system, wherein said compilation time is estimated via running regression of the 
following model: 

7= Tinstxl* (CtxPt) 

wherein T is a machine-dependent parameter representing time per instruction 
(Col. 5, lines 47 - 50, plan evaluation time, Lohman), Ct is a constant representing 
number of instructions to generate a join plan of type (Col. 5, lines 50 - 53, threshold, 



9 Examiner interprets the bottom-up method as the regression model. 
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Lohman 10 ), and Pt is an estimated number of join plans of type t as estimated in step (d) 
(Col. 5, lines 47 - 50, estimated number of plans, Lohman). 

Regarding Claim 20, the combination of Chu in view of Lohman discloses a 
system, wherein said differentiating properties are generated in any of the following 
policies: a lazy policy in which said differentiating properties are generated naturally or 
an eager policy in which said differentiating properties are forcibly generated via a 
optimizer (Col. 5, lines 16-20, optimizer, Lohman). 

Regarding Claim 21 , the combination of Chu in view of Lohman discloses a 
system, wherein said query is an SQL query (Col. 7, lines 4-5, Lohman). 

Regarding Claim 22, the combination of Chu in view of Lohman discloses a 
article of manufacture comprising computer usable medium having computer readable 
program code embodied therein estimating a query compilation time of a query 
optimizer via reusing an existing join enumerator in said query optimizer, said medium 
comprising: 

(a) computer readable program code aiding in receiving a query (Page 138, para. 
2, lines 2 -3, Chu); 

(b) computer readable program code iterating through possible join pairs for said 
query (Fig. 8, Col. 13, lines 30 - 35, Lohman); 

10 Examiner interprets the threshold as a number that represents the constant number of the instructions 
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(c) for each join sequence, computer readable program code identifying a set of 
differentiating properties and using said identified set of differentiating properties to 
calculate number of join plans (Page 144, para 86, lines 1 -6, Chu 11 ); and 

(d) computer readable program code estimating compilation time from said 
calculated number of join plans for each type of join method (Page 140, para. 40, lines 2 
-8, Chu). 

Regarding Claim 23, the combination of Chu in view of Lohman discloses a 
article of manufacture, wherein said estimation of compilation time is performed via a 
regression model (Page 139, para. 23, lines 1 -4, Chu 12 ). 

Regarding Claim 24, the combination of Chu in view of Lohman discloses a 
article of manufacture, wherein said set of differentiating properties comprises any of, or 
a combination of the following: order, data partition (Col. 7, lines 67 - 68, Lohman), 
pipelineability, data source, and presence of expensive predicates. 

Regarding Claim 25, the combination of Chu in view of Lohman discloses a 
article of manufacture, wherein said compilation time is estimated via running 
regression of the following model: 

7= TinstxI,{CtxPt) 



as claimed. 

11 Wherein the relations being joined correspond to the set of differentiating properties. 

12 Examiner interprets the bottom-up method as the regression model. 
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wherein 7 is a machine-dependent parameter representing time per instruction 
(Col. 5, lines 47 - 50, plan evaluation time, Lohman), Ct is a constant representing 
number of instructions to generate a join plan of type t (Col. 5, lines 50 - 53, threshold, 
Lohman 13 ), and Pt is an estimated number of join plans of type t as estimated in step (d) 
(Col. 5, lines 47 - 50, estimated number of plans, Lohman). 

Regarding Claim 26, the combination of Chu in view of Lohman discloses a 
article of manufacture, wherein said differentiating properties are generated in any of 
the following policies: a lazy policy in which said differentiating properties are generated 
naturally or a eager policy in which said differentiating properties are forcibly generated 
via a optimizer (Col. 5, lines 16-20, optimizer, Lohman). 

Regarding Claim 27, the combination of Chu in view of Lohman discloses a 
article of manufacture, wherein said number of join plans are calculated for any join type 
selected from a group consisting of: nested loops join (NLJN) (Page 145, para. 105, 
lines 1 -6, Chu), sort merge join (MGJN) (Page 145, para. 107, lines 2-3, Chu), and 
hash join (HSJN). 

Regarding Claim 28, the combination of Chu in view of Lohman discloses a 
method for estimating query compilation time in a query optimizer, said method 
comprising the steps of: 

13 Examiner interprets the threshold as a number that represents the constant number of the instructions 
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bypassing plan generation and reusing a join enumerator of said query optimizer 
to identify number of joins (Col. 6, lines 60 - 63, Lohman 14 ); 

iterating through possible pairs for a query (Fig. 8, Col. 13, lines 30 - 35, 
Lohman); 

for each join, accumulating a set of differentiating properties during enumeration 
and using said identified set of differentiating properties to calculate number of join 
plans (Page 144, para 86, lines 1 - 6, Chu 15 ); and 

estimating compilation time from said calculated number of join plans for each 
type of join method via a regression model (Page 140, para. 40, lines 2-8, Chu). 

Regarding Claim 29, the combination of Chu in view of Lohman discloses a 
method, wherein said set of differentiating properties comprises any of, or a 
combination of the following: order, . data partition (Col. 7, lines 67 - 68, Lohman), 
pipelineability, data source, and presence of expensive predicates. 

Regarding Claim 30, the combination of Chu in view of Lohman discloses a 
method, wherein said query is an SQL query (Col. 7, lines 4-5, Lohman). 



as claimed. 

14 Wherein examiner interprets reducing the number of feasible plans as bypassing the plan generation 
claimed. 

15 Wherein the relations being joined correspond to the set of differentiating properties. 
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Regarding Claim 31, the combination of Chu in view of Lohman discloses 
method, wherein said compilation time is estimated via running regression of the 
following model: 

T= TinstxZ (CtxPt) 

wherein T is a machine-dependent parameter representing time per instruction 
(Col. 5, lines 47 - 50, plan evaluation time, Lohman), Ct is a constant representing 
number of instructions to generate a join plan of type f(Col. 5, lines 50 - 53, threshold, 
Lohman 16 ), and Pt is an estimated number of join plans of type fas estimated in step (d) 
(Col. 5, lines 47 - 50, estimated number of plans, Lohman). 

Regarding Claim 32, the combination of Chu in view of Lohman discloses a 
method, wherein said differentiating properties are generated in any of the following 
policies: a lazy policy in which said differentiating properties are generated naturally or 
an eager policy in which said differentiating properties are forcibly generated via a 
optimizer (Col. 5, lines 16-20, optimizer, Lohman). 

Regarding Claim 33, the combination of Chu in view of Lohman discloses a 
method, wherein said number of join plans are calculated for any join type selected from 
a group consisting of: nested loops join (NLJN) (Page 145, para. 105, lines 1-6, Chu), 
sort merge join (MGJN) (Page 145, para. 107, lines 2 -3, Chu), and hash join (HSJN). 
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Prior Art Made Of Record 

1 . Chu et al. (Non-Patent Literature: "Least Expected Cost Query Optimization, An 
exercesie in Utility", ACM 1999, Philadelphia) 

2. Lohman et al. (US Patent No. 5,301 ,317, issued: April 5, 1994) discloses a 
system for adapating query optimization effort to expected execution time. 

3. Lohman et al. (US Patent No. 6,092,062) discloses a relational database query 
optimization to perform query evaluation plan, pruning based on the partition properties. 

4. Hoang (US Patent No. 5,761 ,657) discloses a global optimization of correlated 
subqueries and exists predicates. 



16 Examiner interprets the threshold as a number that represents the constant number of the instructions 
as claimed. 
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